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(54) MAGNETIC RECORDING MEDIUM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a coating type magnetic recording medium which can realize a 
high-density recording. 

SOLUTION: This magnetic recording medium is produced by forming a base layer on a supporting body and 
forming an upper magnetic layer comprising a ferromagnetic powder and a nonmagnetic powder dispersed in a 
binder on the base layer. In this medium, the thickness of the upper magnetic layer is <0.2 p, and the product 
of the residual magnetic flux density of the upper magnetic layer and the thickness of the upper magnetic layer 
is 0.005 to 0.045 Turn. The coercive force of the upper magnetic layer is 170 to 280 kA/m. The ferromagnetic 
powder has 0.01 to 0.12 pm average particle size. As for the nonmagnetic powder, a powder having an average 
particle size of >1/10 of the thickness of the upper magnetic layer and <0.1 pm is used. 
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CLAIMS 



[Claim(s)] 

[Claim l] In the magnetic-recording medium which prepared the lower layer on the base material and prepared 
on it the upper magnetic layer which makes it come to distribute ferromagnetic powder and nonmagnetic 
powder in a binder The product of the residual magnetic flux density of 0.2 micrometers or less and this upper 
magnetic layer, and the thickness of this upper magnetic layer for the thickness of the above-mentioned upper 
magnetic layer 0.005 0.045Tmum, The magnetic-recording medium carry out coercive force of this upper 
magnetic layer in 170-280kA/m, and mean particle diameter is 1/10 or more [ of the thickness of the 
above-mentioned upper magnetic layer ] as the above-mentioned nonmagnetic powder, using that whose mean 
particle diameter is 0.010. 12 micrometers as the above-mentioned ferromagnetic powder, and using the thing 
0.1 micrometers or less. 

[Claim 2] The magnetic-recording medium according to claim 1 by which magnetic-recording information is 
reproduced by the reproducing head using a magneto-resistive effect mold component. 

[Claim 3] The magnetic-recording medium according to claim 1 or 2 whose above-mentioned ferromagnetic 
powder is the iron system ferromagnetism metal powder containing cobalt and whose cobalt / iron are 20 to 40 
atom %s. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the magnetic-recording medium suitable for high density 

record. 

[0002] 

[Description of the Prior Art] The magnetic recorder and reproducing device requires much more high recording 
density ization with largecapacityizing, fast-transmissionizing, and a miniaturization. Since it corresponds 
to this, by the magnetic recording medium, the attempt which raises recording density by a raise in coercive 
force, thin film izing, and high smoothing has accomplished. However, the densification by such attempt has 
reached the limitation mostly. 

[0003] On the other hand, in the magnetic recorder and reproducing device side, it reproduces by the 
magneto resistive effect mold head instead of the conventional induction type magnetic head, and the attempt 
which raises playback sensibility is performed. Since an output is decided by the amount of magnetic flux 
included in a head, a magneto resistive effect mold head has the description that output sufficient in the small 
amount of magnetic flux is obtained, and it is actually put in practical use in the hard disk drive unit. However, 
by the metal thin film mold magnetic-recording medium used with the hard disk drive unit, since the boundary 
of fluctuation and magnetization transition becomes [ the sense of magnetization of a magnetic grain ] teeth of 
a saw like by the interaction between particles in a flux reversal part and a modulation noise occurs owing to it 
when RF record is carried out, there is a limitation in improvement in track recording density On the other 
hand, by the spreading mold magnetic-recording medium which made the binder distribute magnetic powder, 
since a magnetic domain with a magnetic single powder piece piece is formed and magnetic powder is separated 
by the binder, the interaction between particles is small and it is hard to generate the above-mentioned 
modulation noise. Moreover, since a magneto-resistive effect mold head has high playback sensibility, it may be 
able to perform high density record playback by a magnetic-recording medium with the small amount of 
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residual magnetization, i.e., the magnetic-recording medium of a spreading mold. 

[0004] The thing of a publication is known by JR6-342515,A as a technique which reproduces the signal 
recorded on the magnetic-recording medium of a spreading mold using a magneto-resistive effect mold head. 
However, a magnetic-recording medium given in this official report is the thing of a monolayer mold, and 
moreover, since the thickness of a magnetic layer is large, sufficient high recording density which is sufficient 
for the ability to respond to a current request has not been attained. 
[0005] 

[Means for Solving the Problem] Therefore, this invention aims at offering the magnetic-recording medium of 
the spreading mold which can attain high density record. 

[0006] the above-mentioned object is attained by this invention persons' making the product and coercive force 
of thickness, and a residual magnetic flux density and thickness of the upper magnetic layer in the 
magnetic-recording medium of a multistory spreading mold within the limits of specification, and making into 
within the limits of specification mean particle diameter of the ferromagnetic powder further contained in the 
upper magnetic layer, and nonmagnetic powder - thing knowledge was carried out. 

[0007] In the magnetic-recording medium which this invention was made based on the above-mentioned 
knowledge, prepared the lower layer on the base material, and prepared on it the upper magnetic layer which 
makes it come to distribute ferromagnetic powder and nonmagnetic powder in a binder The product of the 
residual magnetic flux density of 0.2 micrometers or less and this upper magnetic layer, and the thickness of 
this upper magnetic layer for the thickness of the above-mentioned upper magnetic layer 0.005-0.045Tmum, 
Make coercive force of this upper magnetic layer into 170 - 280 kA/m, and that whose mean particle diameter is 
0.01-0. 12 micrometers as the above-mentioned ferromagnetic powder is used. And mean particle diameter is 
1/10 or more [ of the thickness of the above-mentioned upper magnetic layer ] as the above-mentioned 
nonmagnetic powder, and the above-mentioned object is attained by offering the magnetic-recording medium 
using a thing 0.1 micrometers or less. 
[0008] 

[Embodiment of the Invention] Hereafter, the desirable operation gestalt of the magnetic-recording medium of 
this invention is explained, in the magnetic-recording medium of this operation gestalt, on the whole surface of 
a base material, a lower layer and this lower layer are adjoined, and the upper magnetic layer as the maximum 
upper layer prepares, respectively - having - further - a base material - on the other hand, the back coat layer 
is prepared upwards. 

[0009] Ferromagnetic powder and nonmagnetic powder are distributed in a binder, and the upper magnetic 
layer is formed. And as for the upper magnetic layer, the product (this product is hereafter called Brdelta) of 
that residual magnetic flux density Br and its thickness delta serves as 0.005 0.03Tmum still more preferably 
0.005 to 0.038 Tmum preferably 0.005 to 0.045 Tmum. High density record is attained by combining with this 
condition and other conditions mentioned later. As for Brdelta, it becomes the scale of the amount of magnetic 
flux of the upper magnetic layer, 0.045Tmum super-****** and a head field are saturated by this value, and 
high density record becomes impossible. Especially this is remarkable when reproducing magnetic-recording 
information by the head (henceforth an MR head) using a magneto-resistive effect mold component. Moreover, 
the amount of magnetic flux becomes large too much, the effect of an anti-field is large and high density record 
cannot be performed. On the other hand, by less than 0.005 Tmum, the amount of magnetic flux becomes [ the 
value of Brdelta ] small too much, and sufficient playback output is not obtained. Although the value of Brdelta 
can make the value of Brdelta above-mentioned within the limits by adjusting the value of this delta since it is 
dependent on the value of thickness delta of the upper magnetic layer, it is necessary to set the value of delta to 
0.2 micrometers or less. It is because the effect of an anti-field becomes large and sufficient input-output 
behavioral characteristics are no longer obtained, in case it is RF record as the value of delta is 0.2 micrometers 
or more. As for especially the value of delta, it is desirable that it is 0.010.15 micrometers 0.01 0.2 micrometers. 
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Moreover, also depending on the value of the residual magnetic flux density Br of the upper magnetic layer, the 
desirable values of Br of the value of Brdelta are 0.10.5T, especially 0.12 0.45T. In addition, the value of Br is 
influenced by the packing nature of the ferromagnetic powder in the upper magnetic layer, the packing 
condition of ferromagnetic powder becomes good for the value of Br to be the above-mentioned range, and high 
S/N and high endurance are compatible as a result. 

[0010] It is necessary to set the value of Brdelta to 0.005 or more Tmum 0.045 or less Tmum, using the value of 
delta as 0.2 micrometers or less in this invention as above-mentioned. However, the problem to which the 
minimum record bit volume becomes small and S/N falls by this may arise. In order not to produce lowering of 
this S/N, it is necessary to make the number of the ferromagnetic powder which exists in the minimum record 
bit volume increase. For this object, the thing of the diameter of a granule and the thing whose mean particle 
diameter is specifically 0.010. 12 micrometers are used as ferromagnetic powder in this invention. The mean 
diameter of ferromagnetic powder becomes difficult [ making the number of 0.12 micrometer super ****** and 
the ferromagnetic powder which exists in the minimum record bit volume increase ], and lowering of S/N arises. 
On the other hand, the dispersibility of ferromagnetic powder cannot fall that the mean particle diameter of 
ferromagnetic powder is less than 0.01 micrometers, and high power cannot be obtained. Moreover, generating 
of dispersion in the coercive force distribution resulting from dispersion in the particle shape of ferromagnetic 
powder, as a result generating of a modulation noise can be prevented by considering as above-mentioned [ the 
mean particle diameter of ferromagnetic powder ] within the limits. The desirable mean particle diameter of 
ferromagnetic powder is 0.02 0. 10. In this description, a powdered particle size does not ask ** which is 
nonmagnetic as this powder is magnetism, but when it is fusiform, major-axis length is meant, and that a 
powder configuration is needlelike or when it is tabular, it means a plate diameter. Moreover, when spherical, a 
diameter is meant, and when formless, the die length of the longest part is meant. 

[0011] Moreover, in this invention, in order to prevent generating of an anti-field in the flux reversal field used 
as the hindrance of the improvement in track recording density and to raise recording density, coercive force He 
of the upper magnetic layer is preferably made into 170 - 240 kA/m 170 to 280 kA/m. The improvement in track 
recording density is advantageous especially when reproducing magnetic-recording information by the MR 
head which can make the width of recording track small. In order to consider as above-mentioned [ the coercive 
force of the upper magnetic layer ] within the limits, what was mentioned above as ferromagnetic powder is 
used, or the approach of controlling the magnetic field orientation conditions in the case of the upper magnetic 
layer formation is used. 

[0012] As ferromagnetic powder contained in the upper magnetic layer, the ferromagnetic powder and the 
tabular ferromagnetic powder of needlelike or fusiform can be used, for example. As ferromagnetic powder of 
needlelike or fusiform, ferromagnetic metal powder, ferromagnetic iron-oxide system powder, etc. which make 
iron a subject are mentioned. Ferromagnetic hexagonal ferrite powder etc. is mentioned as tabular 
ferromagnetic powder. 

[0013] The iron system ferromagnetism metal powder the amount of [ whose ] metal is 40 % of the weight or 
more and whose 40% or more for this metal is iron as ferromagnetic metal powder is mentioned. The thing of a 
publication etc. is mentioned [ column / 3rd / of 42-44 lines / of JP,9 35246,A ] as an example of ferromagnetic 
metal powder. As for the coercive force He of this ferromagnetic metal powder, it is [ 150 - 200 kA/m and 
saturation magnetization sigmas ] desirable that 100 - 170Am2 / kg, and a BET specific surface area are 
40-70m2 / g. As ferromagnetic hexagonal ferrite powder, the minute plate-like barium ferrite powder of a 
publication is mentioned [ column / 4th / of 15 lines / of JP,935246,A ], for example. As for the coercive force He 
of this ferromagnetic hexagonal ferrite powder, it is [ 135 - 260 kA/m and saturation magnetization sigmas ] 
desirable that 27 - 72Am2 / kg, and a BET specific surface area are 30 70m2 / g. In this invention, since the 
thickness of the upper magnetic layer is as small as 0.2 micrometers or less, as for the above-mentioned iron 
system ferromagnetism metal powder, it is desirable from the viewpoint of the degradation prevention by 
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oxidization to contain cobalt. It is desirable to contain cobalt so that especially cobalt/iron may become 20 - 40 
atom %. 

[0014] In the upper magnetic layer, the nonmagnetic powder other than ferromagnetic powder contains as a 
powder component. Nonmagnetic powder with which the Mohs hardness of alpha-alumina, chrome oxide, etc. 
consists of powder of seven or more matter as nonmagnetic powder, such as abrasives and carbon black as an 
antistatic agent, is used. The mean particle diameter is 1/10 or more [ of thickness delta of the upper magnetic 
layer ], and these nonmagnetic powder is 0.1 micrometers or less. When two or more sorts of nonmagnetic 
powder is used, mean particle diameter of each powder is made into within the limits of the above. When it 
reproduces that mean particle diameter is 0.1 micrometers or more especially using an MR head, the so-called 
problem of the thermal asperity which the temperature of an MR head rises, resistance is changed and a noise 
generates with the sliding heat generated by contact on the projection and head on the front face of a medium 
arises. On the other hand, the problem of the lowering of the blinding of a head or performance traverse by 
mean particle diameter being less than [ of thickness delta of a magnetic layer ] 1/10 arises. The range where 
mean particle diameter is desirable is 1/6 or more [ of thickness delta of the upper magnetic layer ], and is 0.08 
micrometers or less. 

[0015] As a binder contained in the upper magnetic layer with the above-mentioned ferromagnetic powder and 
nonmagnetic powder, the thing of a publication is mentioned [ **** / 4th / of 25 32 lines / of JP,9-35246,A ], for 
example. The polyurethane resin, the vinyl chloride system copolymer, and nitrocellulose system resin which 
have polar groups, such as a sulfate radical, a sulfonate radical, an epoxy group, a hydroxyl group, or a carboxyl 
base, are suitably used for intramolecular among these. As for the loadings of a binder, it is desirable that it is 5 

- 30 weight section to the ferromagnetic powder 100 weight section. It is desirable to use together polyurethane 
resin and a vinyl chloride system copolymer, and to set both ratio (former/latter) to 20 / 80 - 70/30 especially. 
[0016] The engine performance of a magnetic-recording medium can be further raised by making the upper 
magnetic layer contain curing agents, such as lubricant, such as a fatty acid and fatty acid ester, and an 
isocyanate system compound, etc. other than an above-mentioned component. The abrasives as nonmagnetic 
powder mentioned above in these component lists and the desirable loadings of carbon black are as follows to 
the ferromagnetic metal powder 100 weight section, respectively. 

- Abrasives : it is [0017] below 2 weight sections especially below 1 - 20 weight section, especially 3- 15 weight 
section, carbon black:0.510 weight section and lubricant' 1 - 10 weight section and the curing agents weight 
section. Next, when a lower layer is explained, the magnetic layer containing magnetic powder is sufficient as a 
lower layer, or the nonmagnetic layer which does not contain magnetic powder is sufficient as it. Moreover, a 
lower layer does not ask ** which is not that it is magnetism, but contains nonmagnetic powder, lubricant, 
curing agents, etc. as a binder, and abrasives and an antistatic agent, such as carbon black. It is the same as 
that of the component concerned contained in the upper magnetic layer about the detail of these components. 
Furthermore, a lower layer contains nonmagnetic fillers, such as nonmagnetic ferrous oxide (alpha -ferrous 
oxide), titanium oxide, and a calcium carbonate. The loadings with these desirable components contained in a 
lower layer are as being the following to the nonmagnetic filler 100 weight section as opposed to the total 
quantity 100 weight section of ferromagnetic powder and a nonmagnetic filler, respectively (when a lower layer 
being a nonmagnetic layer) (when a lower layer being a magnetic layer). 

- binder: 5 - 50 weight section - especially - 10 30 weight section and abrasives^ - 30 weight section - 
especially - 2- 18 weight section and carbon blacks. 3 - 30 weight section - especially - 120 weight section and 
lubricants - 20 weight section - especially - below 3 - 10 weight section and the curing agent:l2 weight section 

- especially - below 8 weight sections - [0018] As for especially lower layer thickness, it is desirable from the 
point of the improvement in the endurance of a magnetic-recording medium, and cupping generating 
prevention that it is 0.5-2.5 micrometers 0.2 3.0 micrometers. 

[0019] When a lower layer is a magnetic layer, as for especially the coercive force of a lower layer [ point / of 
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control of the magnetic properties of the upper magnetic layer ], it is desirable that it is 160 - 260 kA/m 135 to 
260 kA/m, and, as for saturation magnetic flux density, it is desirable 0.05 0. IT, and that it is especially 
0.05 0.08T. 

[0020] A lower layer and the upper magnetic layer are formed of spreading of the upper coating for forming the 
lower layer coating and the upper magnetic layer for forming a lower layer. A lower layer coating and the upper 
coating are obtained by making the solvent of the specified quantity distribute various above-mentioned 
components. As a solvent, ketones, an aromatic solvent, a hydrocarbon system solvent, etc. are used preferably. 
[0021] As a back coat layer formed in the field side of another side of a base material, the well-known thing used 
by the magnetic-recording medium can be used. Specifically, the thing of a publication can be used [ the 5th 
column of 41 lines of JP,9-35246,A - column / of four lines / 9th ]. As for especially the thickness, it is desirable 
from the point of the improvement in endurance, and cupping generating prevention that it is 0.10.7 
micrometers 0.05 0. 8 micrometers. 

[0022] If a base material is an object for magnetic-recording media, it can use a well-known base material and 
can specifically use [ column / 2nd / of 30 42 lines / of JP,9-35246,A ] the thing of a publication. Also among these, 
non magnetic materials, such as polyethylene terephthalate (PET), polyethylenenaphthalate, and a polyamide, 
are suitable. As for especially the thickness of a base material, it is desirable that it is 6 micrometers or less 8 
micrometers or less because of high capacity izing of a magnetic-recording medium. Moreover, an easy-bonding 
layer may be prepared on the surface of a base material, and an adhesive property with a lower layer or a back 
coat layer may be raised. 

[0023] As for especially the overall thickness of a magnetic-recording medium, it is desirable from 
high capacity izing of a magnetic-recording medium, and the point of reservation of endurance that it is 4-7 
micrometers 4- 10 micrometers. 

[0024] To a degree The outline of the desirable manufacture approach of the magnetic-recording medium of the 
above-mentioned operation gestalt is explained. First, on a base material, simultaneous multistory spreading of 
the upper coating and the lower layer coating is carried out with a sentiment on wet method so that each class 
may serve as predetermined thickness, and the upper magnetic layer and a lower layer paint film are formed. 
Subsequently, after performing magnetic field orientation processing to these paint films, it rolls round by 
performing desiccation processing. The magnetic properties of the upper magnetic layer can be made into a 
desired thing by controlling the conditions of this magnetic field orientation processing and desiccation 
processing. Then, calender processing is performed. Furthermore, apply a back coat coating on the field of the 
opposite hand of a base material, it is made to dry at predetermined temperature, and a back coat layer is 
formed. Subsequently, aging processing is carried out under 40-80 degrees C for 6 to 100 hours, and a broad 
magnetic-recording medium original fabric is obtained. And in manufacturing a magnetic tape, for example, 
along with that longitudinal direction, it judges this original fabric to predetermined width of face. 
[0025] As mentioned above, although this invention was explained based on the desirable operation gestalt, in 
the range which is not restricted to the above-mentioned operation gestalt and does not deviate from the 
meaning of this invention, various modification is possible for this invention. For example, the 
magnetic-recording medium of this invention is also applicable also as other magnetic-recording media, such as 
a magnetic disk like a flexible disk, although it is suitable as magnetic tapes, such as tapes for data logging, 
such as image voice recording tapes, such as a DVC tape, 8mm video tape, and a DAT tape, DLT, a DDS tape, a 
1/4 inch data -cartridge tape, and a data 8mm tape. 
[0026] 

[Example] Among the following examples, unless it refuses especially, the section and % mean weight section 
and weight %, respectively. 

[0027] [Example l] (Except for the curing agent), the following combination component was kneaded by the 
kneader, respectively, subsequently the stirrer distributed it, further, by the sand mill, micro-disperse was 



JP-B-3046579 

carried out, after filtration and a curing agent were added at the end with the 1 micrometer filter, and the 
upper coating, lower layer coating, and back coat coating of the following presentation were prepared, 
respectively. 
[0028] 

<Combination of the upper coating>, and ferromagnetic powder (table 2 reference) The 100 sections and 
alpha alumina (abrasives, mean particle diameter: 70nm) 5 sections and carbon black (mean particle diameter: 
20nm) 2 sections and a sulfonate radical content vinyl chloride system copolymer [MR 104 (trade name) by the 
binder and Nippon Zeon] 12 sections and sulfonate radical content polyurethane resin [UR-8300 (trade name) 
by the binder and Toyobo] 8 sections and butyl stearate (lubricant) 2 sections and the poly isocyanate 
[KOTONETOL made from a curing agent and Japanese polyurethane industry (trade name), and 75% of solid 
content] 4 sections and a methyl ethyl ketone The 100 sections and toluene 60 sections and cyclohexanone The 
100 sections [0029] 

<Combination of a lower layer coating>, needlelike alpha-Fe 203 The 100 sections (a nonmagnetic filler, mean 
particle diameter: lOOnm) 

- alpha alumina (abrasives, mean particle diameter: 70nm) 5 sections and carbon black (mean particle 
diameter: 20nm) 2 sections and a sulfonate radical content vinyl chloride system copolymer [MR104 (trade 
name) by the binder and Nippon Zeon] 12 sections and sulfonate radical content polyurethane resin [UR-8300 
(trade name) by the binder and Toyobo] 8 sections and butyl stearate (lubricant) 2 sections and the poly 
isocyanate [a curing agent, KOTONETOL made from Japanese polyurethane industry (trade name), and 75% 
of solid content] 4 sections and a methyl ethyl ketone The 100 sections and toluene 60 sections and 
cyclohexanone The 100 sections [0030] 

<Combination of a back coat coating>, and carbon black (mean diameter: 28nm) 38 sections and carbon black 
(mean diameter: 52nm) Two sections - "NIPPORAN 2301" The 50 sections [a trade name, the polyurethane 
made from Japanese Polyurethane Industry, and 40% of solid content] 

- Nitrocellulose The 20 sections (Hercules Powder Co. thing for viscosity display 1 / 2 seconds of make) 

- The poly isocyanate (75% of solid content) 4 sections and a copper phthalocyanine 5 sections and stearin acid 2 
sections and a methyl ethyl ketone The 120 sections and toluene The 120 sections and cyclohexanone The 120 
sections [0031] On the base material which consists of a PET film with a thickness of 4 micrometers, 
simultaneous multistory spreading was performed in the die coating machine, and each paint film was formed 
so that lower layer desiccation thickness might serve as a value to which the desiccation thickness of 1.5 
micrometers and the upper magnetic layer shows a lower layer coating and the upper coating in a table 1. 
Subsequently, it rolled round, after having passed the inside of a 400kA [/m ] solenoid, performing magnetic 
field orientation processing and carrying out hot air drying at further 30- 100 degrees C, while these paint films 
were in the damp or wet condition. The air capacity after solenoid passage was adjusted so that a magnetic field 
orientation condition might not change during the desiccation processing after solenoid passage. Subsequently, 
performed calender processing on condition that 80 degrees C and 2940 N/cm, applied the back coat coating on 
the rear face of a base material further, it was made to dry at 90 degrees C, and the back coat layer with a 
thickness of 0.5 micrometers was formed. Then, aging processing was carried out at 50 degrees C for 16 hours, 
it judged to 3.81mm width of face, and the magnetic tape was obtained. 

[0032] [Examples 2-4 and examples 1*3 of a comparison] The magnetic tape was obtained like the example 1 
except carrying out as the class of ferromagnetic powder blended with the upper magnetic layer and the 
thickness of the upper magnetic layer are shown in a table 1. 

[0033] [Example 5] It replaced with the alpha-Fe 2 03 100 needlelike section blended with the lower layer 
coating in the example 1, and the magnetic tape was obtained like the example 1 except blending the 
hexagon-head tabular barium ferrite E50 section shown in this alpha-Fe 2 03 50 section and table 2. The lower 
layer magnetic properties of this magnetic tape were coercive force 234 kA/m, saturation-magnetic-flux-density 
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0.06T, and SFD0.3. 

[0034] [Performance evaluation] In order to evaluate the engine performance of the magnetic tape obtained in 
the example and the example of a comparison, S/N and the preservation property of a magnetic tape were 
measured by the following approach in the magnetic properties and the surface roughness Ra list of the upper 
magnetic layer. The result is shown in a table 1. 

[0035] The <magnetic properties> magnetic tape was pierced in the predetermined dimension, and it measured 
in external magnetic field 1194 kA/m using Toei Industry VSM. However, about the magnetic tape of an 
example 5, the object which applied only the upper coating on the PET film independently and was obtained by 
the same actuation as an example 5 was measured. 

[0036] With the <surface roughness Ra> optical surface roughness meter (the product made from Zygo, type 
Maxim and 3D5700), the 40 times as many FIZO lens as this was used, Cylinder amendment was carried out, 
five points were measured and the average was set to surface roughness Ra. 

[0037] The <S/N> width of recording track measured the playback output of the signal recorded by recording 
density 75,100,125,150kfci using the drum circuit tester having the compound-die head with which the width of 
recording track was [ gap length ] united with about 0.2-micrometer head for record, and about 0.2-micrometer 
MR reproducing head was [ gap length ] united by about 10 micrometers with about 5 micrometers. The 
measurement result was made into the relative value on the basis of the example 2 of a comparison. 
[0038] After saving a preservation property> magnetic tape for seven days under the environment of 
60-degree-C90%RH, the residual magnetic flux density (Br) was measured, and Br decreasing rate was 
computed from the following formula. Br decreasing rate means that a preservation property is so good that the 
value is small. 

It is Brxl00[0039] before Br decreasing rate (%) = (after [ Br ] front [ preservation ] Br-preservation) / 

preservation. 
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[0041] The magnetic tape of an example (this invention article) has a high S/N value at the time of the playback 
of a signal by which high density record was carried out as compared with the magnetic tape of the example of a 
comparison, and it turns out that it is suitable for high density record so that clearly from the result shown in a 
table 1. Moreover, the magnetic tape of examples 1, 2, and 5 using the ferromagnetic metal powder which 
contains Co more than the amount of specification as ferromagnetic powder is understood that a preservation 
property is good as compared with the magnetic tape of the examples 1 and 2 of a comparison. 
[0042] 

[Effect of the Invention] As mentioned above, according to this invention, the magnetic-recording medium of the 
spreading mold which can attain high density record is offered as explained in full detail. Especially the 
magnetic-recording medium of this invention has the high effectiveness of high density record, when 
magnetic-recording information is reproduced by the reproducing head using a magneto-resistive effect mold 
component. 
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